Introduction
Tissue damage commonly occurs in certain human diseases,1,2) including cancer, due to excessive oxygen radicals and lipid peroxides.
There have been several reports of lipid peroxide elevation in neoplastic tissue.3-5) The levels of enzymes-superoxide dismutase (SOD), catalase, and glutathione peroxidase (GSH-px)-have been determined in several human and experimental tumors with conflicting results.6-9) Elevated GSH-px levels in human neoplastic tissues have been reported.3) Most experimental studies suggest that GSH-px activity is generally low in tumors, and catalase activity is generally low or almost totally absent in tumors.l0,11) However, we have no definite conclusion about levels of these enzymes in lung carcinoma. We found that lipid peroxide levels were significantly increased in lung carcinoma tissue, so we examined levels of these enzymes for their involvement in lung carcinoma.
Materials and Methods
Tissue (Table 1) All samples except one were provided by operations for lung carcinoma; one was obtained by autopsy. Seven were adenocell carcinomas, and three were squamouscell carcinomas. GSH-px GSH-px was measured by the method of Lawrence and Burk,16) with some modification, in which GSH-px activity was coupled to the oxidation of NADPH by glutathione reductase. The reaction mixture consisted of 50 mM potassium phosphate buffer (pH 7.0), 1 mM EDTA, 1 mM NaN3, 0.2 mM NAPPH, 1 mM glutathione, 2 U of glutathione reductase, and 1.5 mM cumene hydroperoxide or 10 mM tetra-butyl hydroperoxide.
With the samples of each tissue, the total volume was made up to 2.0 ml. Enzymatic activity was expresed as nmol NADPH oxidized per minute. Protein was measured by the method of Lowry et al.17) Specific activity was expressed as units per mg protein.
Results
The results of enzyme analysis in lung carcinoma tissue and uninvolved lung tissue are summarized in Figs. 1 to 4. Lipid peroxide levels are expressed in nmol per mg protein.
All enzymatic activities are expressed in units (U) per mg protein.
Lipid peroxide levels ( Fig. 1 ) In all cases, lipid peroxide levels in lung carcinoma tissue were higher than those in uninvolved lung tissue. The mean of lipid peroxide levels in lung carcinoma tissue was 1.32 nmol/mg, and the mean of uninvolved lung tissue was 0.40 nmol/mg. There was significant difference between lung carcinoma tissue and uninvolved lung tissue (p<0.01), and this difference applied to all patients. SOD activity (Fig. 2 ) Differences in SOD activity in different lung tissues proved inconclusive because of large experimental variation in SOD activity.
Catalase activity (Fig. 3 ) Catalase activity in lung carcinoma tissue was noticeably lower than that in uninvolved lung tissue in every case. The mean catalase activity in lung carcinoma tissue was 0.08 U/mg protein and that of uninvolved lung tissue was 0.26 U/mg protein.The difference was significant (p<0.01).
GSH-px activity (Fig. 4 ) GSH-px activity was markedly higher in lung carcinoma tissue than in uninvolved lung tissue, in each case. The mean GSH-px activity in lung carcinoma tissue was 0.11 U/mg protein. In uninvolved lung tissue was it 0.0 U/mg protein. The difference was significant (p<0.01).
Discussion
We found that lipid peroxide levels in lung carcinoma tissue were significantly highly than those in uninvolved lung tissue. This increase of lipid peroxide in lung carcinoma tissue seems to be due to an increase of ROS, since ROS can promote over-oxidizing of lipids. It is important to note whether lipid peroxides are produced before or after normal cells become malignant, and whether lipid peroxides are produced inside or outside of carcinoma cells. The overall increase of lipid peroxides in lung carcinoma tissue was revealed through our study. Dionisi et al.18) reported that SOD was absent from tumor mitochondria. Bozzi et al. 19) pointed out low SOD activity in the cytosol of tumor cells. Peskin et al.20) showed that tumors were low in cytosolic cyanide sensitive SOD compared to normal tissue, and attributed that solely to a lower content of cytoplasmic-type Cu-Zn enzyme localized in the intermembrane space of mitochondia.
No change in the mitochondrial cyanide-insensitive enzymatic SOD activity was observed.
We measured SOD activity collectively (CuSOD, Zn-SOD and Mn-SOD), and found no significant change in activity between lung carcinoma tissue and uninvolved lung tissue. It is doubtful whether SOD is important in defensive reactions against over-oxidation.
In addition, Peskin reported that the activity of GSH-px and catalase was very low in both cytosol and mitochondrial matrix of Hepatoma 27.20) We found that catalase activity was significantly decreased in lung carcinoma tissue, and that GSH-px activity was significantly increased. As for lipid peroxides, it is important to note the sequence and location of GSH-px production, because its production may take place before or after abnormal cells become malignant and may occur either inside or outside of carcinoma cells.
In conclusion, we propose that carcinoma tissue produces higher than normal levels of GSH-px. GSH-px is able to decrease the concentrations of lipid peroxides that are produced by lung carcinoma tissue.
